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(57) ABSTRACT

A computer system, which has a host, a surface sensitive input
device and an optical reader. The surface sensitive input
device can be a display connected to the host for displaying
output data of the host on 1ts screen. The surface sensitive
input device 1s divided 1nto plural areas, each area having one

or more indexes to represent a respective area code. The
indexes are printed on the surface sensitive input device using
a readable material to the optical reader. The optical reader 1s
connected to the host and adapted to read the indexes on the
surface sensitive mput device for sending the indexes read to
the host to further process.

23 Claims, 6 Drawing Sheets
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SURFACE SENSITIVE INPUT DEVICE WITH
INDEXES AND COMPUTER SYSTEM USING
THE INPUT DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The 1mvention relates to a surface sensitive mput device
with indexes and, more particularly, to a surface sensitive
input device with 1sotropic indexes and a computer systems
using the surface sensitive input device.

2. Description of Related Art

Typically, an 1nput device can be a keyboard, a touch
screen, a writing board and the like. A user can easily accepts
the touch screen and the writing board as being Non-English
inputs (such as Chinese inputs), which 1s more convenient
than the keyboard.

The touch screen can be a resistive type, a capacitive type,
an ultrasonic wave type, an optical sensitive type, an electro-
magnetic type, or the like. The resistive touch screen is typi-
cally combined to a liquid crystal display (LCD) and widely
used as an input device for an electronic notebook, personal
digital assistant (PDA) and a portable computer. As compared
to other types, the resistive touch screen has the advantages of
thin, tight, light and low power consumption.

However, a user requires frequently pressing on the resis-
tive touch screen for input, especially more than one touches
are required when used material for the resistive touch screen
1s 1ncreasingly aging, so the resistive touch screen 1s easily
damaged. In addition, the aged resistive touch screen 1s not
casily renewed due to the combined LCD, as well as the
writing board.

Therefore, 1t 1s desirable to provide an 1improved input

device to mitigate and/or obviate the alforementioned prob-
lems.

SUMMARY OF THE INVENTION

An object of the invention 1s to provide a surface sensitive
input device with indexes and a computer system using the
surface sensitive mput device, which can read the indexes on
the input device conveniently and easily.

In accordance with the first aspect of the present invention,
there 1s provided a surface sensitive mput device with
indexes. The input device 1s divided into plural areas, each
area having one or more indexes with plural indexing dots to
represent a respective area code. The indexes, which are
printed on the input device, are readable by an optical reader
for extraction.

In accordance with the second aspect of the present inven-
tion, there 1s provided a surface sensitive mput device with
indexes. The input device 1s divided into plural areas, each
area having one or more indexes to represent a respective area
code. The indexes are readable by an optical reader, wherein
cach of the indexes has a center dot, plural direction dots and
plural first data dots. The center dot 1s on a center of the index.
The plural direction dots are distributed on a first distance
from the center dot. One of the direction dots 1s a direction
recognition dot to indicate an indexing start in clockwise or
counterclockwise with respect to the center dot. The plural
first data dots are distributed on a second distance from the
center dot, wherein the second distance 1s greater than the first
distance.

In accordance with the third aspect of the present invention,
there 1s provided a computer system. The computer system
includes a host, a surface sensitive input device and an optical
reader. The surface sensitive mput device 1s divided 1nto plu-
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2

ral areas, each area having one or more indexes to represent a
respective area code. The indexes are printed using special
optical reader-readable maternials. The optical reader 1s con-
nected to the host and adapted to read the indexes on the
surface sensitive input device, thus the read indexes are sent to
the host to further process.

Other objects, advantages, and novel features of the inven-
tion will become more apparent from the following detailed
description when taken 1n conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows an embodiment of a computer
system including a surface sensitive input device with indexes
in accordance with the invention;

FIG. 2 1s a block diagram of an optical reader of FIG. 1 1n
accordance with the invention;

FIG. 3(A) shows the optical characteristic of typical trans-
parent materials;

FIG. 3(B) shows the optical characteristic of the readable
maternals to the optical reader;

FIG. 4 schematically shows an index printed on the surface
sensitive mput device of FI1G. 1 in accordance with the inven-
tion;

FIG. 5 schematically shows an XY-coordinate index in
accordance with the invention; and

FIG. 6 schematically shows another embodiment of a com-
puter system including a surface sensitive iput device with
indexes 1n accordance with the mnvention.

PR.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

FIG. 1 schematically shows an embodiment of a computer
system 1ncluding a surface sensitive input device 200 with
indexes 1n accordance with the invention. The computer sys-
tem includes a host 100, the surface sensitive input device 200
and an optical reader 300. In this embodiment, the surface
sensitive input device 200 can be a display connected to the
host such that the host can display output data on a screen 400
of the device 200. The screen 400 1s divided 1nto plural areas
(such as 810, 811), each area having one or more mdexes
(610, 611) to 1indicate a respective area code. The indexes are
printed using special materials readable to the optical reader
300. The optical reader 300 1s connected to the host 100 and
adapted toread the indexes on the screen 400, thus the indexes
(610, 611) read are sent to the host 100 to further process.

FIG. 2 1s a block diagram of the optical reader 300. In FIG.
2, the optical reader 300 includes a light source 310, a filter
320, a pattern sensor 330, a pattern decoder 340 and a first
interface 350. The light source 310 provides a light with a
desired wavelength, for example 850 nm~9350 nm, to 1llumi-
nate the screen 400. The filter 320 allows the light (with the
wavelength of 850 nm~950 nm) to pass through, wherein the
light corresponds to the indexes (610, 611). The pattern sen-
sor 330 1s connected to the filter 320 for sensing the light and
accordingly forming a pattern to output. The pattern decoder
340 1s connected to the pattern sensor 330 for decoding and
accordingly obtaining corresponding information of the
indexes (610, 611) 1n accordance with the pattern from the
pattern sensor 330. The first interface 350 are coupled
between the pattern decoder 340 and the host 100, thus the
pattern decoder 340 sends the corresponding information
decoded to the host 100 through the first interface 350 1n order

to obtain a coordinate of the screen 400.
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In this embodiment, the indexes (610, 611) are printed
using readable materials to the optical reader 300. As shown
in FI1G. 3, FIG. 3(A) shows the optical characteristic of typical
transparent materials, and FIG. 3(B) shows the optical char-
acteristic of the readable materials to the optical reader 300.
From the optical characteristics, 1t 1s known that, similar to
the transparent materials, the readable materials to the optical
reader 300 have a high transmittance (more than 80%) except

tor the light with wavelength of 850~950 nm (at which the
transmittance 1s about 50%), and thus the readable materials
can be disposed on the screen 400. With such readable mate-
rials having a feature of reflecting light with a special wave-
length (850 nm~950 nm), when a special light (with the
wavelength of 850 nm~950 nm) 1rradiates, the readable mate-
rials on the mdexes (610, 611) can reflect the special light
such that the sensor 330 senses a bright dot at which the
indexes (610, 611) locate. Light i1lluminating on the other
portion passes there through to the screen 40 for being scat-
tered or absorbed, and thus the sensor 330 senses a dark area
at which no 1indexes locates. The filter 320 allows a light with
a wavelength of 850 nm~950 nm to pass through, thereby

obtaining a retlective light respectively at positions with the
indexes (610, 611).

FI1G. 4 schematically shows an index 610 or 611 in accor-
dance with the invention. As shown, each index consists of
plural indexing dots. The mndexing dots are arranged 1n 1s0-
tropic, each indexing dot having a radius of about 100 um.
The dots 1include a center dot 410, plural direction dots 421
and 422, plural first data dots 431-436 and plural second data
dots 4401-4412. In this embodiment, each index 610 or 611
has six direction dots 421 and 422 respectively located on a
first distance (a) from the center dot 410, thereby providing a
direction indication, wherein the first distance (a) 1s about 400
um. The direction indication i1s provided with the direction
dot 422 as a direction recognition dot to indicate a start of
indexing direction with respect to the center dot 410. The
direction recognition dot 422 can be a blank or hollow dot,
which represents no dot printed.

As shown 1n FIG. 4, each index 610 or 611 has six first data
dots 431-436 respectively located on a second distance (2a)
from the center dot 410, thereby providing a first data indi-
cation, wherein the second distance (2a) 1s greater than the
first distance (a). In this case, the second distance (2a) 1s twice
the first distance (a). The first data dots 431-436 can be a blank
or solid dot to represent logic 0 or 1 each. The first data
indication 1s arranged 1n a clockwise or counterclockwise
direction starting with one of the six first data dots that locates
on a same line of connecting the direction recognition dot422
and the center dot 410. Namely, the first data indication indi-
catesavalueof 111110, while the dot 431 represents the most
significant bit (MSB) in the clockwise direction and a value of
011111, while the dot 431 represents the least significant bt
(LSB) 1n the counterclockwise direction.

Referring again to FIG. 4, each index 610 or 611 has twelve
second data dots 4401-4412 respectively located on a third
distance (b) from the center dot 410, thereby providing a
second data indication, wherein the third distance (b) 1s
greater than the second distance (2a). The second data dots
4401-4412 can be a blank or solid dot to indicate logic 0 or 1
cach. The second data indication 1s arranged starting with one
of the six first data dots that 1s the first one 1n a clockwise
direction from a line including the direction recognition dot
422 and the center dot 410. Namely, the dot 4401 in FIG. 3 1s
an indexing start to represent the most significant bit (MSB),
and accordingly the second data indication indicates a value

of 111111111101,
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FIG. 5 schematically shows another index in accordance
with the invention. As compared to FIG. 4, the index shown 1n
FIG. 4 has sixteen, not twelve, second data dots. In this case,
the second data dots plus the first data dots equals to 22 (16+6)
bits to respectively indicate X-coordinate x1 to x12 and Y-co-
ordinate y1 to y12. It 1s to be understood that the above
description for indexes shown 1n FIGS. 4 and 5 1s for 1llus-
trative purpose only and various modifications may be
imparted to these indexes without departing from the scope of
the present invention.

Referring again to F1G. 1, the surface sensitive input device
200 1s divided 1nto plural areas (810, 811, . . . ) 1n a same size,
cach area having one or more indexes to indicate a respective
area code or value. For example, area 810 has an index 610
and area 811 has an 1index 611. The host 100 can pre-store a
lookup table, which stores a relation between the indexes and
the corresponding coordinate. When the host 100 receives an
index through the first interface 350, a coordinate of each area
illuminated by the optical reader 300 can be obtained 1n
accordance with the lookup table. The optical reader 300 and
the host 100 are connected through the first interface 350,
thereby sending all information of the indexes. The first inter-
face 350 can be an RS232, PS2, USB, IEFFE 1394, wireless
transmission or inirared interface.

A direction of the index 610 or 611 may be not aligned 1n
printing, or a user may place the direction leaning. However,
due to the inventive direction indication, the index 610 or 611
can be read accurately by the optical reader system 300 1n any
direction, without finding an X-Y direction for accurately
determining the index reading direction as required 1n the
prior art.

This embodiment can directly print the indexes 610 and
611 on the screen 400 or adds a protect layer of transparent
material having the indexes 610 and 611 over the screen 400.
The transparent material can be a transparent glass or plastic.
Accordingly, when the light source 310 of the optical reader
300 1lluminates on the screen 400, the coordinate of all areas
illuminated on the screen 400 can be obtained.

FIG. 6 schematically shows another embodiment of a com-
puter system including a surface sensitive iput device 200
with 1ndexes 1n accordance with the invention. As shown, the
computer system includes a host 100, the surface sensitive
input device 200 and an optical reader 300. In this embodi-
ment, the surface sensitive mnput device 200 can be a writing
board 500, which 1s divided into plural areas (such as 810,
811), each area having one or more indexes (610, 611) to
indicate a respective area code. The indexes are printed on the
surface sensitive mput device 200 by using special matenals
readable to the optical reader 300. The optical reader 300 1s
connected to the host 100 and adapted to read the indexes on
the board 500, thus the indexes (610, 611) read are sent to the
host 100 to further process.

Reterring to FI1G. 6, as a user uses the optical reader 300 to
write a word (such as °37) on the writing board 500, the reader
300 reads all indexes on all areas containing the word. The
light source 310 1s a light with a desired wavelength to 1llu-
minate the areas containing the word written. The filter 320
passes through the desired light (with a wavelength of 850
nm~900 nm) to thus obtain a reflective light corresponding to
the indexes 610 and 611. The pattern sensor 330 1s connected
to the filter 320 for sensing the light passing through the filter
320 and accordingly forming a pattern to output.

The pattern decoder 340 1s connected to the pattern sensor
330 for decoding in accordance with the pattern and accord-
ingly obtain corresponding information of the indexes. The
first interface 350 1s coupled between the pattern decoder 340
and the host 100, such that the decoder 340 can recognize the
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word written by the user from 1ts writing pattern 1n accor-
dance with the corresponding information and next sends the
word recognized to the host 100 through the first interface
350. Thus, the coordinate of all indexes containing the word
on the board 500 1s obtained.

Theretfore, the pattern decoder 340 can directly send the
pattern output by the pattern sensor 330 to the host 100
through the first interface 350 for further processing, such as
decoding an 1index, recognizing a writing pattern.

In view of the foregoing, the mvention arranges one or
more mdexes 610 and 611 on the surface sensitive input
device 200, which represent a respective area. Next, the opti-
cal reader 300 uses the light source 310 to illuminate the
device 200 for obtaining the coordinate of all areas 1llumi-
nated. In addition, since the invention directly prints the
indexes 610 and 611 on the device 200 or adds a protect layer
of transparent material having the indexes 610 and 611 over
the device 200, the screen 400 of the device 200 1s not touched
directly. Thus, the prior problem that the touch screen 1s easily
aged to be 1nsensitive 1n use and hard renewed 1s overcome.

Although the present invention has been explained in rela-
tion to 1ts preferred embodiment, 1t 1s to be understood that
many other possible modifications and variations can be
made without departing from the spirit and scope of the
invention as hereinafter claimed.

What 1s claimed 1s:

1. A surface sensitive input device with indexes, which 1s
divided into plural areas, each area having one or more
indexes to represent a respective area code, the indexes being
readable to an optical reader for extraction and printed on the
surface sensitive iput device, wherein each of the indexes
has plural indexing dots in an 1sotropic arrangement, one of
the indexing dots being a center dot for locating the indexes,
the optical reader having a pattern sensor to sense a bright dot
at a location of the indexes and a dark area where no 1ndex 1s
located.

2. The input device as claimed in claim 1, wherein the
indexes are printed using a readable material to the optical
reader.

3. The input device as claimed in claim 2, wherein the
readable material has a feature of reflecting light with a
desired wavelength.

4. The 1nput device as claimed in claim 3, wherein the
readable matenal 1s transparent except for light with the
desired wavelength.

5. The input device as claimed in claim 4, wherein the
desired wavelength 1s 850~950 nm.

6. The mput device as claimed 1n claim 1, wherein the
indexing dots further have plural direction dots distributed on
a first distance from the center dot, thereby providing a direc-
tion indication.

7. The mput device as claimed 1n claim 6, wherein one of
he direction dots 1s a blank or hollow direction recognition
ot as an 1ndexing start to accordingly form an indexing
1rection, which connects the direction recognition dot and
ne center dot into a line.

8. The input device as claimed in claim 7, wherein the
indexing dots further have plural first data dots distributed on
a second distance from the center dot, thereby providing a
first data indication with a start of one first data dot located on
the line, wherein the second distance 1s greater than the first
distance.

IH-I. rjl. rjl. H-I.
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9. The mput device as claimed 1n claim 8, wherein the
indexing dots further have plural second data dot distributed
on a third distance from the center dot, thereby providing a
second data 1ndication, wherein the third distance 1s greater
than the second distance.

10. The mput device as claimed 1n claim 1, wherein the
surface sensitive input device 1s a display screen or a writing,

board.

11. The mput device as claimed 1n claim 1, wherein the
indexes are formed on a protect layer of transparent material
arranged on the surface sensitive input device.

12. The mput device as claimed in claim 11, wherein the
transparent material 1s a transparent glass or plastic.

13. A surface sensitive iput device with indexes, which 1s
divided into plural areas, each area having one or more
indexes to represent a respective area code, the indexes being
readable to an optical reader, the optical reader having a
pattern sensor to sense a bright dot at a location of the indexes
and a dark area where no 1index 1s located, wherein each of the
indexes has plural indexing dots 1n an 1sotropic arrangement,
and the indexing dots comprise:

a center dot being on a center of the mdex;

plural direction dots distributed on a first distance from the
center dot, one of the direction dots being a blank or
hollow direction recognition dot to indicate a start of
indexing and form a direction of indexing by connecting
the direction recognition dot and the center dot as a line;
and

plural first data dots distributed on a second distance from

the center dot for providing a first data indication with a
start of one first data dot located on the line, wherein the
second distance 1s greater than the first distance.

14. The mput device as claimed 1n claim 13, wherein each
of the indexes further has plural second data dots distributed
on a third distance from the center dot, wherein the third
distance being greater than the second distance.

15. The mput device as claimed in claim 13, wherein the
second distance 1s twice of the first distance.

16. The mput device as claimed in claim 13, wherein the
indexes are printed using a readable material to the optical
reader.

17. The mput device as claimed in claim 16, wherein the
readable material has a feature of reflecting light with a
desired wavelength.

18. The input device as claimed in claim 17, wherein the
readable material 1s transparent except for light with the
desired wavelength.

19. The input device as claimed in claim 18, wherein the
desired wavelength 1s 850~950 nm.

20. The mput device as claimed 1n claim 13, further com-
prising a display screen or writing board as the surface sen-
sitive mput device.

21. The input device as claimed 1n claim 13, wherein the
indexes are printed on the surface sensitive input device.

22. The input device as claimed 1n claim 13, wherein the

indexes are formed on a protect layer of transparent material
arranged on the surface sensitive input device.

23. The input device as claimed 1n claim 22, wherein the
transparent material 1s a transparent glass or plastic.
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